Increasing small intestinal permeability worsens colitis in the IL-10-/- mouse and prevents the induction of oral tolerance to ovalbumin.
Increased intestinal permeability is found in noninflamed portions of the gut of inflammatory bowel disease patients and in their first-degree relatives, suggesting that it is not a consequence of inflammation. Additionally, increased small intestinal permeability precedes colonic disease in animal models of inflammatory bowel disease. However, it is not known how small intestinal permeability modulates disease in the colon. The aim of this study was to determine if increasing small intestinal permeability modulates colonic inflammation in interleukin (IL)-10 mice and if an increase in permeability is sufficient to prevent oral tolerance to a dietary antigen. IL-10 mice were treated with the zonula occludens toxin pathway agonist AT-1002 for 8 weeks, and colitis severity was measured at 12 weeks of age. Wild-type mice were also treated with AT-1002 and fed ovalbumin (OVA) to determine the local and systemic immune response to this antigen under increased small intestinal permeability conditions. IL-10 mice treated with AT-1002 showed exacerbated colitis at 12 weeks of age. AT-1002 also induced a significant OVA-specific humoral response compared with mice that received OVA alone. In addition, the intestinal production of IL-10 and TGF-β in response to oral OVA was prevented when OVA was given with AT-1002. Increasing small intestinal permeability worsens colitis in IL-10 mice, and it prevents the development of oral tolerance to OVA in wild-type mice. This study suggests that small intestinal permeability is not merely a consequence of inflammation but a condition that leads to two of the main pathological features of inflammatory bowel disease.